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SOME EFFECTS OF SHORT TERM TRAINING 
IN READING UNDER CONDITIONS OF 
CONTROLLED MOTIVATION 


JAMES C. REED! 


University of Chicago 


In recent years a number of attempts have been made to evalu- 
ate reading improvement training given to college students. By and 
large, the results of these studies have agreed in showing signifi- 
cant increases in rate. Some writers report a gain beyond chance 
in comprehension as measured by standardized tests. A few studies 
have indicated that such training has yielded measurable change 
in over-all academic proficiency as reflected by an improvement 
in grade point average. These results are encouraging, and at times 
provide information concerning the nature of the reading process. 
However, too often it is not at all clear that the reported gains were 
due to the interpolated remediation. Errors in methodological de- 
sign and misuse of statistical techniques have imposed serious lim- 
itations on the generalizations that can be drawn from many of the 
studies as well as their validity. The two most serious weaknesses 
have been, first, a failure to equate the experimental and control 
groups on the basis of initial motivation, and secondly, a failure to 
randomly divide the participants. The difficulties encountered have 
been that volunteers have been paired with non-volunteers thereby 
permitting a bias. Also, the statistics ¢ and F have been used to test 
the gains, and these values are based on statistical theory which 
assumes randomly chosen observations. 

McGinnis’ (8) experimental cases were volunteers to the reading 
clinic. Her control group was selected from the college at large, and 
though the two were carefully matched on the basis of sex, status 
in college, scholastic aptitude, and level of reading, they were not 
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equated for initial motivation and the principle of random selection 
was violated. She found that the trainees exceeded the untrained 
in grade point average. 

Kilby (6) also reported that instruction in reading resulted in 
significantly higher grades. He attempted to control for motiva- 
tion by including among his matching criteria a “predicted grade 
score.”’ It is questionable whether a predicted grade score derived 
from College Board Entrance Examinations, an achievement test, 
and adjusted high school grade-point is an adequate measure of 
motivation, and its applicability as such is suspect since Kilby’s 
trained group were apparently volunteers and the controls picked 
from the general college population. 

In Barbe’s study (2), only those who elected reading were used. 
His experimental group consisted of the first twenty-five volun- 
teers who were able to include the course in their schedules. The 
controls were the first twenty-five who could not so modify their 
program. While he reported significant gains in speed of reading 
and in honor point average for the experimental subjects, there is 
no evidence to indicate that the two groups were equivalent in in- 
tellectual ability. In addition, the method Barbe used for com- 
puting the significance of the rate gains will not yield a precise 
measure of the net shift in rate of reading. Furthermore, the pos- 
sibility of differential motivation exists and the subjects were not 
randomly assigned. Robinson (11) likewise used only volunteers. 
However, the design was better in that control group which con- 
sisted of those who agreed to take the course at a later date. Unfor- 
tunately more than twenty-five per cent of them did not return 
for the class. Though Robinson’s two groups were not based on 
random assignment, there is reason to believe that the factor of 
motivation was more nearly equated than in the studies heretofore 
mentioned. It is interesting to note that the grade point differences 
were not statistically significant although they approached being 
so. Mouly (10) saw the necessity of randomly sorting his subjects 
into experimental and control groups. He encountered difficulty in 
keeping motivation equal. Some of the students required to take 
the reading training refused to do so. Moreover, he found significant 
difference in grade point only when the experimental group was 
limited to those members who successfully completed the course. 
When the drop-outs and failures were included, the differences were 


no longer significant. 
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Such procedures as have been described suggest that the reported 
gains may be a function of characteristics of the participants rather 
than of treatments. The magnitude of gain seems inversely related 
to the degree of precision with which the experimental and control 
groups were matched. It may be that the traits which lead under- 
graduates to seek reading instruction are the same ones that result 
in higher grades than their less ambitious peers. 

In the present experiment the hypothesis to be tested was that 
under conditions of controlled motivation, intensive training in 
reading and study skills would yield significant gains in rate, vo- 
cabulary, comprehension, and honor point average. 


PROCEDURE 


The subjects used were taken from the entering class of freshman 
hospital contract nursing students at Wayne University. From data 
contained in the entrance examination, the cases were matched by 
pairs on the basis of their ACE Q score (1) and their performance 
on the vocabulary and comprehension sections of the Diagnostic 
Survey Test, Form A (3). It was possible to find thirty-six indi- 
viduals, eighteen pairs, whose intra-pair difference was no more 
than 5 raw score points on each of the three variables. The means 
for these thirty-six on ACE Q score, on comprehension, and on 
vocabulary were respectively at the twenty-fifth, fifty-first, and 
fiftieth percentile ranks on Wayne University freshman norms. By 
randomly assigning each member of each of the eighteen pairs into 
an experimental and control group, the differential motivation as- 
sociated with the use of volunteer subjects was precluded. To 
determine whether there was comparability on the matching 
variables, means and standard deviations were computed. The dif- 
ference between the means of the two groups on each of the three 
factors did not exceed 0.6 of a point. The sigmas were likewise 
identical. 

After the experimental and control subjects had been selected, 
the entire class of freshman nurses was administered the Untimed 
Comprehension Test ($a) and the Vocabulary Test from the Diag- 
nostic Battery (3b). On neither of these measures did the mean dif- 
ference between the experimentals and controls exceed chance. It 
was announced that the course in reading improvement was re- 
quired for student nurses, that there would be two sections—one 
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now and the other at a later date—and that their placement intoa 
section would be purely by chance. 

The reading class was composed of twenty-five members, eight- 
een of whom were the experimental subjects. The other seven were 
randomly chosen from those for whom no pair could be found at 
the time of the original matching. The training consisted of prac- 
tice in rate of reading, drill on comprehension exercises, instruction 
in vocabulary, and discussion of study techniques. Glock’s (5) The 
Improvement of College Reading was used as a text for the course 
supplemented by a wide variety of other material. The group met 
for an hour three times a week for nine weeks—a total of twenty- 
seven hours. 

At the close of the training, alternate forms of the original tests 
were administered along with the Survey Section, Form B. A week 
later the control group and the remaining unpaired portion of the 
nursing class were separately given the same post-tests. The ex- 
aminer stated that the second session of the course was to be of- 
fered during the spring semester and that at this time he wanted 
to determine how much gain was made in reading by students when 


TaBLE I.—DIFFERENCES IN Gain (G) Maps By EXPERIMENTAL 
AND CoNnTROL GROUPS 




















N = 18 
Experimental Control Differences 
Tests Beginning Ending Beginning Ending 3 
s |ediff.| ¢# 
M o M ¢ G,| M ¢ M o Ge S 
Survey 
section 
Rate /268/33.25) 353/59.83) 85/249/39.63) 285|42.69) 36) 49 /20.20/2.44* 
Vocab. | 43) 6.76) 48) 6.83) 5) 43) 6.71) 39) 7.80|—4| 9 2.46/3.61f 
Comp. | 30) 4.39} 30) 2.85) 0) 30) 5.30) 31) 3.42) 1/—1 1.02) <1 
Sec. 1 110)12.02} 108)13.76|-—2/116| 7.99) 109) 9.76;—7] 65 2.75/1.80 
Vocab. 
Sec. 2 35) 5.80) 34) 4.92)—1) 37| 5.20) 35) 4.78)—-2) 1 1.51) <1 
Comp. 
Honor 2.39) 0.79 2.49) 0.68 —0.1 | 0.19) <1 
point 












































* Significant at two per cent. 
t Significant beyond one per cent. 
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they did not receive special training, because if the gains were great 
enough, it was possible that the course would not be required. 

The net gains in rate, vocabulary, and comprehension were cal- 
culated for each subject. The differences in net gain within each 
pair of subjects were computed for each of the three dependent var- 
iables. Using these distributions of differences, ¢ tests were run. At 
the conclusion of the fall semester, the honor point averages of the 
subjects were obtained, and the differences were similarly eval- 
uated. (9, p. 78). 

Seven months after the end of the training period, the entire 
group was reassembled, and administered Form C of the Survey 
Section, and the same forms of the other tests that had been given 
to them initially. The statistical analysis of these delayed post-test 
results was done on the distribution of intra-pair difference scores 
of the experimental and control subjects. 


RESULTS 


As is contained in Table I, on the Survey Section of the Diag- 
nostic Reading Tests, the experimental subjects made statistically 
significant gains over their paired controls in rate of reading, 0.02 
per cent level, and on the vocabulary part, beyond the 0.01 per 
cent level. There were no significant differences found between the 
experimental and control groups on the vocabulary tests from Sec- 
tion 1 of the Diagnostic Battery, in comprehension, and in honor 
point average. In addition to the ¢, a nonparametric sign test as 
described by Dixon and Massey (4) was done for the pairs on each 
of the dependent measures. For rate of reading, the sign test was 
significant beyond the 0.01 confidence level. The remaining signs 
were not significant. 

From Table IT it can be seen that at the end of seven months the 
experimental group maintained its superiority in rate. The signifi- 
cant ¢ between the two groups in the vocabulary section of the 
Survey Test was no longer present and none of the remaining 
differences exceeded chance. As before, only the sign test for rate of 


reading scores was significant. 


CONCLUSIONS 


The manner by which the subjects were selected for this experi- 
ment minimized the possibility that the experimental group ini- 
tially had a higher degree of interest in the course or were more 
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TasLe II.—Net Dirrerences (D) BetwEEN EXPERIMENTAL AND 
Controt Groups SEVEN Montus AFTER TRAINING 























N = 14 
Experimental Control Differences 
Tests 
M, ¢ Me o DM ie) | ediff. ‘ 
Survey section 
Rate 320 | 33.25 | 283 | 22.66) 37 9.05 | 4.07* 
Vocab. 40 4.34 40 4.47 0 1.61 <1 
Comp. 30 4.53 31 3.05 | —1 1.46 <1 
Sec. 1 Vocab. 116 9.73 | 119 7.46 3 2.48 | 1.10 
Sec. 2 Comp. 35 5.97 37 5.84 | —1.5 | 2.20| <l 














* Significant beyond one per cent. 


strongly motivated than the control group as frequently happens 
when volunteers are employed. Judging from the response of the 
nurses in the classes, their number of absences, the frequency of 
late comers, their postural indications of attention, it is believed 
that the group interest and motivation was equal to that of an av- 
erage introductory “required” course. The nurses were somewhat 
inclined to be phlegmatic and they did what they were told without 
too much question. Consequently, it is felt that the changes in read- 
ing skills are due to the training and not to antecedent conditions 
peculiar to the experimental subjects. 

The conclusions and generalizations that may be drawn from 
these results are necessarily limited due to the small size of the N. 
It should be remembered that the sample is not representative of a 
college population. However, it would appear that the following 
conclusions are justified. 

(1) The significant increase in rate of reading without change in 
comprehension or vocabulary suggests that rate is an independent 
factor in the reading process. Furthermore, rate will increase as a 
result of training and this increase has some degree of permanence. 

(2) Since a significant difference was found on the timed vocabu- 
lary test of the Survey Section but not on the more liberally timed 
ones of Section 1, it appears that the vocabulary section of the 
Diagnostic Survey Test is in part a measure of rate. Such an inter- 
pretation is further supported by the fact that the difference on 
the Survey vocabulary test between the experimental and controls 
was not significant on the delayed post-tests. 
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(3) Under appropriate matching and equating of initial motiva- 
tion, short-term training in reading does not yield material differ- 
ences in fundamental comprehension and vocabulary skills. 

(4) It would likewise appear that changes in honor point aver- 
ages are not brought about by reading training. Grades are a func- 
tion of a complex interaction of many variables, and are in part due 
to habits and abilities of long standing. It would be rather surpris- 
ing if as the result of a nine-weeks course, there were substantial 
differences in academic achievement. 

(5) It may be that failure to achieve significant changes in grade 
point is due to the specialized curriculum in which the nurses were 
enrolled. Their courses were mainly in the biological and physical 
sciences where quite intensive and comprehensive reading is re- 
quired. It is possible that the training as described herein would be 
beneficial in terms of an increase in honor point for students enrolled 
in the social sciences and humanities. Credence is given such an 
interpretation by the works of Sheldon (12), Kilby (6), and King- 
ston (7). However, the writer does not share the view that grade 
points are a sole or necessarily even a useful criterion in evaluating 
a reading program. 

(6) It is recognized that discrepancies between the results of this 
and other experiments may possibly be due to differences in in- 
structional procedures, the length of time the classes were offered, 
the type of students, and even the competence of the instructors. 
Yet, it is felt that this experiment has demonstrated a need for 
more careful evaluations of reading programs at the college level. 
More attention should be directed to the appropriate matching of 
experimental and control subjects. The precision of the experi- 
ments can be increased by the use of appropriate estimates of error. 
Finally, repetition of such studies must be done in order to ran- 
domize the types of error not possible to eliminate or randomize by 
any single experiment. 
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A NOTE ON FACTOR MODELS 


CHESTER W. HARRIS 


University of Wisconsin 


It is important to distinguish, as Maxwell (9) has done, between 
the choice of a factor model and the choice of computation pro- 
cedure. His preference, like that of many others (2, 3, 4, 7, 11), is 
for the communality principle. The purpose of this note is to 
emphasize two points: (1) that two well-known systems of factor 
analysis—i.e., factor models—though distinguishable, are related 
in a regular fashion, and (2) that computation procedures which 
are readily performed on digital computers, such as those de- 
scribed by Wrigley and Neuhaus (1/2), may be utilized to secure a 
solution utilizing the communality principle. 


FACTOR MODELS 


The distinction between two systems of factor analysis, or fac- 
tor models, can be visualized by considering the trivial problem of 
only two variables. One approach is that of factoring the two-by- 
two matrix consisting of units in the principal diagonal and the 
correlation between the two variables in the off-diagonal positions. 
This takes as a complete initial orthogonal solution a first factor 
midway between the two test vectors but lying in the plane of 
these two vectors, and a second factor at right angles to this first 
factor but again lying in the plane of these two test vectors. This 
approach locates the factors within the test space. A second ap- 
proach is given by the communality principle, which corresponds 
to factoring correlations with communalities in the principal di- 
agonal. Three factors are identified, two of which are unique to the 
two variables. The single common factor is located at the inter- 
section of two orthogonal planes, each of which passes through one 
of the test vectors, and consequently is located outside the test 
space. It also is true that the unique factors are located outside 
the test space. These two approaches, then, differ in that for one 
the factor space is defined as identical with the test space, whereas 
for the other the common-factor space is defined as distinct from 
the test space. 

A number of qualifying comments should be introduced at this 
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point. For example, it should be remarked that the two approaches 
give identical results under the condition of perfect correlation be- 
tween the two variables, and the effects of using covariances 
rather than correlations should be considered. 

It has been shown (6) that this distinction in factor models cor- 
responds to the distinction between factoring the given data, such 
as a normalized set of test scores for N individuals, and factoring 
a projection of this matrix of data. Both procedures imply a separa- 
tion of the given data into two parts, which is the basic statistical 
operation in analysis of variance and in linear regression. The com- 
munality principle in factor analysis can therefore be formulated 
as a straight-forward statistical problem. Anderson and Rubin 
(1), Lawley (8), and Rao (10) have discussed alternative ways of 
separating the given data into two parts and the types of solutions 
these imply. 

Given the distinction between a set of orthogonal factors lo- 
cated within the test space and one or more common factors lo- 
cated outside the test space by using the communality principle, 
the interesting question of the relationship between these two dis- 
tinct sets of factors arises. As an illustration, consider a two- 


variable matrix: 
1.00 0.64 
0.64 1.00 


The communality solution yields a single common factor, here 
labeled G, and the complete principal-axis (or centroid in this case) 
solution yields two common factors, here labeled I and IT: 














Variable G I II 


1 0.8 0.82 ~V/0.18 
2 0.8 V 0.82 — 70.18 











The transformation that projects the complete set of factors, I 
and II, into the single common factor, G, can readily be com- 
puted for this simple problem. This transformation is simply a 
single row vector with a non-zero entry, consisting of +/0.64 di- 
vided by ~+/ 0.82, in the first cell and a zero in the second cell. More 
generally, it can be shown (5) that for population values of the 
correlations for which a communality solution exists, such a trans- 
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formation always exists and consists only of real numbers. When 
this relationship is considered in connection with the problem of 
estimating factors, it turns out that the transformation can be de- 
fined algebraically, and that common factors solved for by this 
transformation satisfy Lawley’s maximum likelihood requirement 
and are a first approximation to Rao’s canonical factors. 

This relationship between two systems of factor analysis there- 
fore, in one sense, blurs the distinction in factor models emphasized 
by Maxwell, since it shows the mode of transforming one to the 
other; yet at the same time it helps sharpen the distinction by speci- 
fying the projective nature of this transformation. 


COMPUTATION PROCEDURES 


Implicit in this discussion is the notion that one might factor 
completely any given correlation matrix with units in the diagonal 
cells, and then by further calculation determine common factors as 
a transformation of this complete set of factors. (Variances and 
covariances might be used instead, and the resulting factors would 
be simply related to those determined by operating on the cor- 
relations.) This might be done by machine, especially since all of 
the factoring required by this process should be done by the 
principal-axis transformation, which is well-adapted to digital 
computing. However, this process actually is uneconomic compared 
with the direct attack on the estimation of common factors given 
by Rao (10) in his notion of canonical factors. His computation 
procedure also requires the principal-axis transformation of a 
matrix, and thus is well-adapted to digital computing. 

Perhaps the best advice for the factor analyst today is, ‘Study 
Rao’s canonical factor analysis procedure and whenever the ma- 
trix to be factored is of any size, arrange for machine computation, 
employing Rao’s method.” Operations appropriate to high-speed 
computing machines are employed, a “respectable”? mathematical 
model is used, and appropriate tests of statistical significance are 
made available. In addition—and this is not insignificant—the 
communality principle is preserved. 
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THE DAVIS-EELLS TEST AND READING 
SUCCESS IN FIRST GRADE 


IVAN L. RUSSELL 


Southern Illinois University 


The Davis-Eells Test is a unique approach to the measurement 
of intelligence. Attention is focused upon the child’s capacity for 
solving problems similar to true-life experiences. An attempt is 
made to minimize the influence of socio-economic differences. The 
purpose of the Davis-Eells Test is to “‘afford the teacher a measure 
of a pupil’s mental capacity, of his basic resources of reasoning, 
insight, problem organization and thus to throw new light for her 
upon the pupil’s true capacity.” (/) 

A study was conducted to test the hypothesis that the Davis- 
Eells Test provides important information regarding reading readi- 
ness. The plan of study included administration of the Davis-Eells 
Test to a randomly selected group of fifty first-grade pupils during 
the first week of school. The test was administered to groups of 
ten pupils each, and the directions were followed carefully. For 
comparative purposes the Stanford-Binet Test, Form L, was ad- 
ministered to each of the fifty pupils during the first two weeks of 
school. During the last two weeks of school in May the Gates 
Sentence and Paragraph Reading Tests were given. These sets of 
test scores were compared statistically with the Gates reading 
scores, which were obtained at the end of the first grade, as the 
criterion of reading success. 


PRESENTATION OF DATA 


Table I compares the means and standard deviations of IQ’s 
earned on the Stanford-Binet and Davis-Eells Tests. 

These differences between the means on the two tests are signif- 
icant at the one per cent level. The difference between mean Davis- 
Eells scores for boys and for girls is significant at the five per cent 
level. 

A Pearson product-moment correlation coefficient of + 0.48 
was obtained between the Davis-Eells IPSA (Index of Problem 
Solving Ability) and Stanford-Binet IQ scores. Stanford-Binet 
mental ages correlated with Gates reading ages obtained at the 
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TaBLE I.—MEANS AND STANDARD DEVIATIONS FOR Davis-EELLS AND 
STANFORD-BINET ScoRES 











Davis-Eells Stanford-Binet 
(IPSA) (IQ) 
Group N 
Mean S.D. Mean S.D. 
Girls 28 95.3 12.2 110.0 14.5 
Boys 22 87.9 12.4 104.5 14.6 
Total 50 91.9 13.1 108.9 14.8 




















end of the school year are as follows: for boys, + 0.48; for girls, 


+ 0.63; for total group, + 0.57. 
The Davis-Eells test does not provide M.A. scores. These were 


derived by multiplying each pupils IPSA score, roughly equiva- 
lent to IQ, by his chronological age. The M.A.’s thus derived were 
correlated with end-of-the-year reading scores, just as in the case 
of the Stanford-Binet Test. The coefficients of correlation which 
resulted were: girls r = 0.28; boys r = 0.08; total group r = 0.21. 


CONCLUSIONS 
(1) IPSA scores obtained in this study involving first-grade 
pupils proved to be significantly lower than Stanford-Binet IQ’s 
(p = 0.01). 
(2) For this limited sample the Stanford-Binet test gives a bet- 
ter prediction of reading progress during the first year’s instruction 
than the Davis-Eells Test. 


REFERENCES 


1) Allison Davis and Kenneth Eells, Manual: Davis-Eells Test of General 
Intelligence or Problem-Solving Ability, p. 2. New York, World Book Co., 


1953. 














THE MINNESOTA TEACHER ATTITUDE 
INVENTORY IN EVALUATING THE 
TEACHING OF EDUCATIONAL 
PSYCHOLOGY 


MORRIS E. ESON! 
New York State College for Teachers, Albany, N. Y. 


One of the important objectives of the professional courses in 
teacher education is the development and change of attitudes 
toward the learner and the teaching task. The teacher of such 
courses may be reluctant to measure the extent to which this 
objective is achieved because there have been no well-standardized 
instruments for the measurement of teacher attitudes and also 
because the connection between the content of the professional 
courses and any set of attitudes is not always clear. The study 
reported here represents an attempt to measure the attitude change 
which took place in one such course, the first in the professional 
sequence at New York State College for Teachers, Albany, N. Y. 
This course, Education 20, is generally taken by the student during 
the first semester of the sophomore year and follows a three- 
semester-hour course in General Psychology. It is a course in 
Educational Psychology and is described in the 1954-55 college 
catalogue as follows: 


The study of basic concepts of human behavior as related to the educa- 
tional situation. Special emphasis will be given to physical, social, emotional 
and mental development in early and later childhood; the study of the inter- 
action of heredity and environment in the development of personality; the 
learning process including a consideration of reasoning, remembering, 
transfer of training and the various theories of learning. One two hour 
period each week will be spent in laboratory session to develop insight into 
human behavior by observation, preparation of reports and other labora- 
tory devices. 


The text used in the course was James L. Mursell’s Psychology 
for Modern Education, W. W. Norton & Co., 1952. The writer met 
the classes twice each week for sixteen weeks. These class sessions 





1 The writer gratefully acknowledges the help of Owen Smith and Nancy 
D. Westover, graduate students at New York State College for Teachers, 
in the statistical analysis of the data. 
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were spent in lecture, discussion and demonstration. Each student 
observed five times in elementary school classrooms and five times 
in secondary school classrooms and was required to submit observa- 
tion reports on seven of these observations. These reports were 
returned with comments by the instructor. The instructor’s philos- 
ophy may be described as consistent with that which would be 
scored high on the Minnesota Teacher Attitude Inventory. The 
instructor’s score on the Inventory was such as to place him at 
the ninety-fifth percentile on the norms established for secondary 
school teachers with five years of training. 

The population used in the study consisted of seventy-five first- 
term sophomore men and women who were taking their first 
professional course in education, Educational Psychology. The 
data used in the study were collected as follows: a) During the 
first class session the Inventory was administered. b) After eight 
weeks an instructor-constructed objective test covering the ma- 
terial in approximately the first half of the text was administered. 
c) The Inventory was again given during the last class session. 
d) A final objective test, instructor constructed, was given in the 
final examination week. At each of the administrations of the 
Inventory, the students were assured that their scores would in no 
way influence their final grade. The response sheets on the Inven- 
tory were machine scored. 

The rationale of the Inventory may best be described by a series 
of quotations from the Manual (1). 

It is assumed that a teacher ranking at the high end of the Scale should 


be able to maintain a state of harmonious relations with his pupils charac- 
terized by mutual affection and sympathetic understanding. 


The teacher should like the children and enjoy teaching. 


The teacher and pupils should work together—with a feeling of security 
growing from a permissive atmosphere of freedom to think, act and speak 
one’s mind with mutual respect for the feelings, rights and abilities of 
others. 


At the other extreme of the Scale is the teacher who attempts to domi- 
nate the classroom. 


Creating an atmosphere of tension, fear and submission. 
There is a feeling of mutual distrust and hostility. 


The teacher tends to think in terms of... the subject matter to be 
covered rather than in terms of what the pupil needs, feels, knows and can 
do. 
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He frequently has a submissive uncritical attitude toward authorities 
over him and a dominating, overbearing attitude toward subordinates. 


The authors of the Inventory state that the items in the Inven- 
tory “discriminate sharply between teachers who have and those 
who do not have good rapport with pupils; examination of these 
items indicates that inferior teachers are essentially insecure 
socially.”” The factors suggested causing social insecurity are gen- 
eral appearance, failure in heterosexual adjustment, low social 
status of family, failure to be accepted socially in high school and 
the like. In teaching the course here being evaluated, no attempt 
was made to change these factors; obviously some of these could 
not be changed. In fact it would seem that the attitudes measured 
by the Inventory are resistant to change and that “the mere 
inculcation of better attitudes by instruction may not produce 
any change in behavior.” It is to be speculated as to whether 
instruction in the principles of child development and the learning 
process may produce changes in attitudes as measured by the 
Inventory and, if so, whether these attitude changes would reflect 
also a change in behavior. 


RESULTS 


The mean score on the Inventory increased by 11.5 points, as 
seen in Table I, between the first and the second testing. The 
product moment correlation between the two sets of scores of the 
Inventory was found to be 0.69. The significance of the difference 
for correlated means was tested by obtaining the Standard Error 
which was found to be 2.58 giving a t value of 4.4, significant 
beyond the 0.01 level. 

A correlation of +0.29 was found between the scores on the 
final content test and the second attitude inventory. This low 


TABLE I—CoMPARISON OF SCORES ON THE MINNESOTA TEACHER 
ATTITUDE INVENTORY TAKEN SIXTEEN WEEKS APART 





























Difference 
N M r SD between | SE diff; t 
Means 
MTATI first administra- 
tion 75 | 41.4 26 
MTAI second adminis- 0.69 11.5 | 2.58 | 4.4 
tration 75 | 52.9 28 
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correlation between the course content and the attitudes measured 
on the inventory is further confirmed when the twenty-six students 
with the highest inventory percentile ranks are compared with the 
twenty-six lowest inventory scores; using letter grades obtained by 
these students in the course a contingency coefficient of +0.34 was 
obtained. 

The mean score of the population when compared with begin- 
ning education juniors, secondary academic was found to be at 
about the fortieth percentile on the first testing and about the 
fifty-fifth percentile on the second testing of the Inventory. 

Seventy-two per cent of the students in the study favorably 
increased their scores by more than five points whereas twenty per 
cent decreased their scores by more than five points. 


DISCUSSION 


Since the difference between the means on the Inventory was 
found to be statistically significant, one might be tempted to 
conclude that the course contributed to the improvement of 
attitudes. However, one might also conclude that the students 
had simply become test wise. The authors of the Inventory report 
two administrations of the Inventory with seven to ten days 
between testings and with standard instructions each time. The 
difference between means in that instance is found to be significant 
beyond the one per cent level of confidence. Our situation here 
parallels even more closely the sequence described by the authors 
in the Manual in which the subjects were encouraged to “fake 
good” on the second administration which followed the first by a 
four- to six-week interval. The authors report a t value of 4.13 
which corresponds very closely to the 4.4 reported above. 

The fact that correlation between the results on course content 
examinations and the Inventory scores is found to be low is further 
evidence that the difference between the Inventory mean scores, 
although statistically significant, is in reality not significant. 


SUMMARY AND CONCLUSIONS 


The Minnesota Teacher Attitude Inventory was administered 
to a group of seventy-five college sophomores at the beginning and 
at the conclusion of a course in Educational Psychology. The mean 
score was raised 11.5 points which is shown to be a statistically 
significant difference. The low correlation between scores on sub- 
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ject matter mastery and the attitude inventory as well as the pos- 
sibility of faking on the attitude inventory cause the author to 
question the applicability of the Minnesota Teacher Attitude 
Inventory to the evaluation of courses which attempt to create 
and develop certain kinds of teacher attitudes. 


REFERENCE 


1) W. W. Cook, C. H. Leeds and R. Callis, Minnesota Teacher Attitude 
Inventory Manual. The Psychological Corporation, New York, N. Y. 
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RECENCY AND TYPE OF UNDERGRADUATE 
TRAINING AND DECLINE OF G.R.E. 
PERFORMANCE WITH AGE!’ 


R. TRAVIS OSBORNE and WILMA B. SANDERS 


INTRODUCTION 


Previous papers (1, 2, 3) by the writers have shown that there is 
a significant decline in mean Graduate Record Examination scores 
with increased age. In a study of one thousand, eight hundred and 
seven graduate students, the rate of loss varied both with age 
and subject-matter area. Over the nineteen to sixty-five age range 
the science profile age-score curves showed losses ranging from 
zero to seventeen per cent for men and from seven to twenty-five 
per cent for women. Achievement scores in literature held up well 
for both sexes over the entire age range. The question was raised 
“Are there factors operating other than age or in combination 
with age to produce these changes?” For example, recency and 
type of undergraduate training might affect the rate of profile 
score change with age. Students who earned baccalaureate degrees 
in the sciences not only might be superior initially in their major 
fields but also might show a less marked rate of achievement loss 
with age than non-science majors. It is also hypothesized that, re- 
gardless of age, recent graduates will test higher than members of 
earlier classes. The purpose of this paper, which is subject to the 
limitations inherent in a cross sectional study, is to present re- 
search evidence relevant to these points. 


POPULATION 


The one thousand, eight hundred and seven graduate students 
who were in attendance at the University of Georgia between 
February, 1946, and February, 1952, were subjects for the study. 
This group included the entire graduate student body except sev- 
eral who were not seeking advanced degrees. The seven professional 
schools and the five divisions of the College of Arts and Sciences 
were represented. Men outnumbered women one thousand one 
hundred and seventy-three to six hundred and thirty-four. The 





1 Based upon a paper presented at the meeting of the American Psycho- 
logical Association, New York, September, 1954. 
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age range of subjects was from nineteen to sixty-five with a mean 
of 31.76 years. 


RESULTS 


In Table I, Graduate Record Examination profile scores are 
shown fractionated by time interval between the student’s bacca- 
laureate degree and his G.R.E., disregarding age at the time of the 
test. Thus it is possible in Table I to compare achievement profiles 
of recent graduates with those of students who received their A.B.’s 
four, eight, or up to twenty years previously. The losses in scores 
found when the G.R.E. results were fractionated by age (3) are 
attenuated when the data are broken down by recency of bacca- 
laureate degree. Only on three profiles are significant differences 
noted in favor of the most recent graduates. Biology, chemistry, 
and physics scores are elevated for students who had received 
their degrees within three years of the time of testing. Four years 
after graduation, all inter-group differences on the chemistry and 
physics profiles as well as most differences in biology are insignifi- 
cant (Table I). 

Recency of undergraduate training is not a significant factor at 
any age level in the areas of mathematics, social science, fine arts, 
and literature. In fact on the literature profile the ‘“‘old grads,” 
class of 1923 and before, had significantly superior test results 
compared to the four other age groups (Table I). 

To test the hypothesis that type of undergraduate training 
affects the rate of profile score change with age, Table II was pre- 
pared. It shows the means, standard deviations, and the number 
of science and non-science majors at each age level. B.S. students 
were found to be superior on the chemistry, physics, and biology 
profiles at practically every age level whereas non-science students 
excelled in social science and the humanities at all age levels. 
Declines appear to be sharpest for science majors on the science 
profiles. Science achievement loss for non-science majors is gradual 
with the means for the two curriculum groups becoming more 
nearly equal after age thirty-nine. 

In order to establish an over-all test of significance these data 
were further subjected to analysis of variance with proper adjust- 
ment being made for disproportionality (4). The hypotheses to be 
tested by this design are: (1) The effects of student age on the 
profile scores of the G.R.E. are insignificant. (2) Variations in 
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TasBLe I[I—Typr or BACCALAUREATE DEGREE IN RELATION 
To GRADUATE REcoRD EXAMINATION PERFORMANCE 
Physics Biological Sciences 
Baccalaureate degree |Baccalaureate degree | Baccalaureate degree |Baccalaureate degree 
Age in science non-science in science non-science 
group 
Mean Mean Mean Mean 
No. | St. | S.D. | No. | St. | S.D. | No. St. | S.D. | No. | St. | S.D. 
Sc.* Sc.* Sc.* Sc.* 
19-22 46 |51.09)10.97| 82 |49.67| 8.87) 46 |58.33) 9.66) 82 |52.41) 8.28 
23-26 | 196 |54.15) 9.73) 211 |49.62) 8.01/ 196 |56.08) 9.25) 211 |50.67) 8.33 
27-30 | 188 |53.33/10.70) 159 |48.83) 8.98) 188 |54.07| 9.66) 159 |49.75| 7.99 
31-34 91 |51.93) 9.62) 112 |49.28) 8.87) 91 (51.17) 9.43] 112 |47.96) 9.60 
35-38 67 |49.99/10.32) 131 |49.40| 9.73) 67 (46.53) 8.97| 130 |47.11/10.11 
39-42 50 |50.17| 8.76| 97 |44.62) 9.41} 50 |47.80 8.91) 97 |44.27| 8.45 
43-46 26 |45.22) 8.60) 62 |47.79)11.72) 26 |44.41/10.23) 62 |46.61/10.92 
47-50 12 |50.39) 9.57! 39 |45.84) 8.66) 12 |47.40) 8.79) 39 |42.36) 8.16 
5l-up} 13 /38.81) 5.91) 38 |42.89) 9.62) 13 (37. 78) 8.56) 38 |41.42) 9.66 
Chemistry Mathematics 
19-22 44 |55.55/10.99) 80 |48.81/10.06) 33 |47.23) 9.95) 56 |50.32) 8.82 
23-26 | 192 (56.22) 9.32) 202 |47.89) 9.50) 156 |52.12) 9.84) 179 |50.02/10.22 
27-30 | 176 |53.50/10.12) 143 |47.48) 8.63) 153 |52.00) 9.68) 129 |49.23)10.16 
31-34 83 152.50) 9.63) 106 |48.02) 8.94) 63 |48.74|10.97) 94 |49.50)10.48 
35-38 57 |51.28) 8.20) 111 |46.17| 9.19} 49 |50.59)10.59) 100 |51.29)11.77 
39-42 49 |51.35) 8.39) 85 |45.17) 7.95) 37 |48.49)10.91| 77 /47.11) 9.03 
43-46 24 |49.02/ 9.63) 54 |46.55) 9.69) 16 |42.41| 7.58) 48 |49.01/11.83 
47-50 11 |56.68) 8.32) 39 |46.51) 9.19 8 50.13) 8.28) 31 |46.65,10.38 
5l-up| 12 |42.28) 4.04) 37 |44.72) 8.14 9 |43.64/11.61| 27 |49.41)10.48 
Social Sciences Literature 
19-22 46 |47.65| 8.81) 82 |52.16/10.00) 46 49.01) 8.30) 82 |55.02) 9.95 
23-26 | 196 |47.08) 7.98) 211 |52.93) 9.79) 196 |46.63) 8.52) 211 |54.16) 9.67 
27-30 | 188 |47.09) 8.96) 159 |51.68/10.88) 186 |45.45) 8.90) 159 |52.59|10.60 
31-34 91 |47.46) 9.69) 112 |51.97|10.31) 91 |45.97| 9.07) 112 |51.62)10.99 
35-38 67 |48.09|10.05) 129 |52.58/11.35) 67 |45.78) 8.96) 130 |51.74) 9.84 
39-42 50 |47.49| 8.91) 97 |50.68)10.05) 50 (47.32) 8.46) 97 (51.90) 9.07 
43-46 25 |49.57| 9.02} 62 |51.74|10.78) 26 |47.26) 7.86) 62 |54.02)11.04 
47-50 12 |46.54| 7.46) 39 |47.97| 8.29} 12 |44.87| 7.03] 39 /48.88) 8.02 
5l-up| 13 /46.78) 6.94) 38 |50.79) 9.38) 13 |47.04 8.90) 38 |51.27|10.00 
Fine Arts 
19-22 46 |49.66/10.90} 82 |54.40)10.00 
23-26 | 195 |47.55) 8.39) 209 |54.23/10.20 
27-30 | 178 |47.20) 8.74) 158 |51.62)10.90 
31-34 88 |46.04) 9.05) 110 |51.79)10.75 
35-38 | 66 /45.81) 8.34) 129 |50.8510.10 
39-42 48 |46.91| 8.24) '96 |49.27| 9.60 
43-46 26 |49.0010.00| 60 |52.94) 9.50 
47-50 12 |42.72| 8.74) 38 |45.31| 7.49 
5l-up| 13 |49.97|10.30| 37 |50.56) 9.25 


























* University of Georgia norms (N = 1716). 
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G.R.E. performance are not significantly related to the type of 
the students’ undergraduate training. (3) Variations in rate of 
achievement loss with age are not significantly different for stu- 
dents with dissimilar undergraduate training. Table III gives the 
results of repeating this analysis for each of the seven profile 
tests. 

On the basis of evidence presented in Table III the first hypoth- 
esis must be rejected for six of the seven profiles. Only in the case 
of social science is age not a significant determiner of G.R.E. scores. 
For the other six subject-matter areas, age increments are accom- 
panied by a significant decrease in mean test scores. 

Hypothesis two is untenable in six of seven instances. Curricu- 
lum differences are significant for all profiles except mathematics. 
Students with different types of undergraduate training differ in 
their retention of subject matter content evaluated by the G.R.E. 
profiles. Initially B.S. students test significantly higher in chemis- 
try, physics, and biology than non-science majors; however, these 
differences are attenuated beyond age thirty-nine. Younger stu- 
dents with undergraduate A.B.s were superior on the social science, 
fine arts, and literature profiles but these differences, too, were 
less marked in the later age groups. 

Age-curriculum interaction terms for the various profiles deserve 
special comment. Curriculum-age interaction values were not sig- 
nificant for social science, literature, and fine arts. This in part 
confirms hypothesis number three. For chemistry, physics, and 
biology, however, interaction is significant; that is, the superiority 
or inferiority of the two curriculums is more pronounced at certain 
age levels than at others. The rate of science achievement loss with 
age is not the same for both science and non-science undergraduate 
majors. 


DISCUSSION AND SUMMARY 


In previous studies which reported significant G.R.E. achieve- 
ment losses with age it was suggested that recency of undergrad- 
uate training might be a factor determining these marked changes 
in achievement with increasing age. There is little evidence in the 
present study to support this argument. Four years after grad- 
uation all significant chemistry and physics achievement differ- 
ences have been erased; most biological science differences have 
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also disappeared. On the non-science profiles, recency of under- 
graduate training is not significant at any age level. 

The type of the student’s undergraduate training is reflected in 
his achievement scores at all age levels and in the expected direc- 
tions. Students who majored in the social sciences and humanities 
were superior on profiles representing their fields while science 
majors excelled on the chemistry, physics, and biology tests. Sharp, 
positively accelerated losses in mean scores for science majors on 
the science profiles almost wipe out their initial superiority by 
age thirty-nine. 

The full influence of curriculum differences on achievement 
variations is not clear from the data reported in the previous sec- 
tion. It may be said, however, that the rate of achievement loss 
with age is differential for students with different types of training 
but after age thirty-nine most curriculum effects are insignifi- 
cant. 


IMPLICATIONS 


Implicit in the experimental design of the Graduate Record 
Examination were two hypotheses: first, that graduate level sub- 
ject-matter achievement tests could be used efficiently by deans 
and admission officers for the selection and evaluation of graduate 
students; two, that these tests would reveal to the students their 
strengths and weaknesses in broad areas of learning covered by the 
profiles. The original G.R.E. standardization procedure further 
implied that all graduate students regardless of age or type of 
undergraduate training could be evaluated in terms of the same 
“standard coin.” 

Selection and Evaluation. Admission officers using the G.R.E. for 
selection purposes should be cognizant of the differential decline of 
profile scores with age and type of previous training. Scores become 
much more meaningful when comparisons are made between in- 
dividuals from the same chronological age group. In some areas 
there are influences that operate to favor the younger student, 
some areas are apparently unaffected by age changes, while some 
influences favor the older age group. 

Counseling and Guidance. The individual student who uses 
G.R.E. profiles for evaluating his past learning experiences and 
for planning his educational future should not only be aware of 
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his relative standing among all graduate students but also he 
should know how he compares with age peers who have had the 
same type of undergraduate training. Recency of undergraduate 
training can not be entirely ignored in educational planning at the 
graduate level but that is not as significant a determiner of G.R.E. 
profile scores as age or type of undergraduate training. 
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THE DEVELOPMENT OF NEW SCALES FOR 
THE APTITUDE AND ADVANCED 
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Educational Testing Service, Princeton, N. J. 


The Graduate Record Examinations offer, among other tests, an 
Aptitude Test, yielding a Verbal score and a Quantitative score, 
and a series of Advanced Tests in the usual major areas of college 
study—biology, chemistry, history, psychology and so forth. 
These tests are taken primarily by college seniors and graduate 
students in testing programs sponsored by their colleges, and by 
applicants to graduate schools which require or recommend the 
tests for admission. 

The scaled score system for these tests and for the other tests 
in the Graduate Record Examinations program is one which defines 
a scaled score of 500 as the mean score for the particular standardi- 
zation or reference group on which the scale is based, and 100 as 
the standard deviation of these scores. Such a score system has 
little inherent normative value, however, if the standardization 
group whose performance is the basis for the scale is not reasonably 
representative of groups who currently use the tests. In the case 
of the Aptitude Test, groups now being tested are far more het- 
erogeneous and generally lower in ability than the original stand- 
ardization group, which was composed of first-year graduate men 
tested at four eastern universities in 1941. This change in the 
characteristics of the groups being tested was one reason for the 
development of a new scale for the Aptitude Test. A second reason 
was the fact that the Aptitude Test itself had undergone revisions 
in content and scope since the original scaling. It might be noted 
that the Aptitude Test, as such, was introduced in 1949. Prior to 
that time, the Verbal and Quantitative scores were obtained as 
two parts of the Profile Tests. 

Aptitude Test scores were first reported on this new scale in 
the fall of 1952. At the same time, new scales for seventeen of the 
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Advanced Tests were also introduced. There were two reasons for 
re-scaling the Advanced Tests. For one thing, fourteen of them 
had been extensively revised since the previous scales had been 
established, and the allotted testing time had been extended from 
one hour and forty-five minutes to three hours. Secondly, it seemed 
advisable to make a change in the type of score scale used for the 
Advanced Tests. The previous scales, established in 1947, had been 
so set that 500 was the mean scaled score on each particular test 
for a group of seniors majoring in the field covered by that test, 
and the standard deviation of their scores was 100. A different 
standardization group was therefore used for each test, with no 
adjustment made for group differences in ability. Now it is gener- 
ally found that some fields of specialization attract more able 
groups of students, while other fields of specialization attract less 
able students. Also, some fields attract a more heterogeneous group 
of students than do others. As a result of this kind of self-selection, 
the groups of candidates taking different Advanced Tests differ 
markedly from one another with respect to level and range of 
ability. In the development of the new Advanced Test score scales, 
it was decided to design them to reflect these differences in abil- 
ity as measured by performance on the Aptitude Test. It should 
be emphasized that both this new type of scale and the 1947 scale 
preserve the rank order of raw scores on a test and therefore 
both yield the same percentile ranks for a given group of students. 

The data for the re-scaling of the Aptitude and Advanced Tests 
were collected in the spring of 1952. A single standardization group 
was chosen. This group consisted of two thousand and ninety-five 
graduating seniors, six hundred and eighty-six women and one 
thousand four hundred and nine men, in eleven colleges. The 
colleges were selected in such a way as to yield a fairly wide range 
of scores and a level of performance near the average of the groups 
who normally take the tests. In addition, it was judged that the 
colleges chosen were widely enough known so that the performance 
of their students could be evaluated by other test users. It was 
felt that this knowledge would add to the normative value of the 
scores themselves. The colleges in the standardization group have 
been listed in the norms bulletins for the tests. 

Each student in the standardization group took both parts of 
the Aptitude Test—that is, Verbal and Quantitative. The new 
scale for each part of the Aptitude Test was established by a linear 
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transformation of the raw scores obtained by the entire group of 
two thousand and ninety-five seniors so as to yield scaled scores 
with a mean of 500 and a standard deviation of 100. In the scaling 
of the Advanced Tests, a more complex statistical procedure was 
employed in order to yield scales which would reflect the perform- 
ance of the particular Advanced Test group on the Aptitude Test. 
In addition to taking the Aptitude Test, each of the two thousand 
and ninety-five seniors also took the Advanced Test in his major 
field of study. For each Advanced Test subgroup, regression coef- 
ficients were determined for predicting Advanced Test scores from 
Verbal and Quantitative Aptitude Test scores. Estimations were 
then made of the raw score mean and variance of the entire stand- 
ardization group on each Advanced Test, utilizing the regression 
coefficients and also the measured differences between the entire 
group and each Advanced Test subgroup on the two Aptitude 
Test scores. The equations used in this type of score scaling were 
developed by Dr. Ledyard R. Tucker of Educational Testing 
Service (see pages 293-4). 

Once estimates of the raw score mean and variance of the entire 
standardization group on each Advanced Test had been obtained, 
linear transformations were determined which would result in a 
scaled score mean of 500 and a standard deviation of 100 on each 
test for the entire standardization group of two thousand and 
ninety-five seniors. 

Figure 1 shows in graphical form the level and dispersion of scores 
for each Advanced Test subgroup on the two parts of the Aptitude 
Test and also on the Advanced Test taken by that group. The 
total group has, by definition of the new scale, a mean of 500 and 
a standard deviation of 100 on each part of the Aptitude Test. 
It can be seen that the Advanced Test subgroups differ rather 
markedly from one another, and from the total group, in the Ap- 
titude Test scores. For example, as may be seen in Table 1, there 
is a difference of seven points in the mean Verbal score and sixty- 
two points in the mean Quantitative score between the Chemistry 
subgroup and the entire standardization group. It is this kind of 
difference—the differential performance of each Advanced Test 
subgroup on the Aptitude Test—which has been taken into ac- 
count in establishing the Advanced Test scales, and reflects itself 
in a high mean score (530) for the Chemistry subgroup on the 
Advanced Test in Chemistry. 
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TaBLE I—Sca.tep ScorE MEANS AND STANDARD DEVIATIONS ON 
APTITUDE AND ADVANCED TESTS, BY 
ADVANCED Trgst SuBGROUP 























sotitete | Apne | Advanced Te 
Advanced Test Subgroup N 

Mean [Gevistion| Mean |Gtvistion| Meam |gevisdec 
Biology 209 | 486 94 499 87 495 96 
Chemistry 180 | 507 96 562 99 530 101 
Economics 239 | 476 89 516 99 494 97 
Education 180 | 438 86 434 83 446 93 
Engineering 151 | 454 92 570 86 497 98 
French 32 | 520 92 453 72 533 92 
Geology 35 | 473 92 500 86 488 97 
German 10 | 543 69 495 79 505 99 
Government 146 | 498 93 485 89 496 97 
History 181 | 517 93 468 80 506 97 
Literature 239 | 564 98 463 86 548 99 
Mathematics 81} 508 93 587 90 542 97 
Philosophy 31 | 563 96 521 90 549 97 
Physics 49 531 106 633 79 546 101 
Psychology 171 | 527 94 495 86 512 96 
Sociology 127 | 482 93 447 77 474 96 
Spanish 34 | 529 102 451 83 520 99 
Entire stand. 2,095 | 500 100 500 100 — — 
group 














Table 1 shows the scaled score means and standard deviations 
on the Aptitude and Advanced Tests obtained by each of the 
subgroups—essentially the same data as given in Figure 1, but in 
numerical form. The fact that the Advanced Test mean and stand- 
ard deviation for any particular subgroup are above or below 500 
and 100 means that the Aptitude Test scores for that group differed 
correspondingly from the Aptitude Test scores for the entire group, 
and that some degree of correlation existed between Aptitude and 
Advanced Test scores for that group. The Advanced Test means 
range from 446, for the Education Test subgroup, to 549, for the 
Philosophy Test subgroup. The standard deviations range from 
92 to 101. By way of contrast, the 1947 scaling method for the 
Advanced Tests would have yielded a mean of 500 and a standard 
deviation of 100 for each of these groups. In the new scales, the 
500-point on each Advanced Test is the estimated average score 
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TasBLeE I]—CorreELatTions AMONG SCORES FOR 
Eacn ADVANCED Test SuBGROUP 











Correlations 
Advanced Test Subgroup N Aptitude | Aptitude | Aptitude |Multiple R: 
“Saw | clam | Glemeel bet satel 
titative | test test | quant. 
Biology 209 47 .50 .58 .63 
Chemistry 180 .57 .38 .53 .53 
Economics 239 .44 .57 .51 .64 
Education 180 .57 74 .50 75 
Engineering 151 55 .58 .48 .61 
French 32 56 .54 10 .60 
Geology 35 .50 .57 .52 .63 
German 10 — .09 .09 —.27 -28 
Government 146 .47 .69 45 71 
History 181 .49 61 .38 -62 
Literature 239 .49 .82 .45 .82 
Mathematics 81 .29 .20 -46 47 
Philosophy 31 -49 75 22 77 
Physics 49 .50 .62 44 64 
Psychology 171 .38 .60 .46 .65 
Sociology 127 .53 .67 .53 .70 
Spanish 34 .66 31 12 .33 
Entire stand. 2,095 .39 _— _ _— 
group 




















on each test of the entire standardization group, not the obtained 
average score of any particular subgroup. In the 1947 scales, the 
500-point on each Advanced Test was the obtained average score 
for the particular group of seniors majoring in the field of the 
test. 
As indicated above, the extent to which the level and range of 
Aptitude Test scores for a particular Advanced Test subgroup are 
reflected in the Advanced Test scale depends upon the correlation 
of each part of the Aptitude Test with the particular Advanced 
Test. Table 2 shows these zero-order correlations and the multiple 
correlations. For the total group of two thousand and ninety-five 
seniors, the correlation between the two parts of the Aptitude Test 
was 0.39. All but four of the multiple correlations are above 0.60, 
although only four are above 0.70. In the case of two Advanced 
Tests, particularly German and Spanish, the multiple correlations 
were extremely low—0.28 and 0.33. For those tests, it would be 
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expected that the scaling is relatively unreliable. In the extreme 
case, where the multiple correlation is zero, the best estimate of 
the performance of the total group on the particular Advanced 
Test is the performance of the subgroup (taking the Advanced 
Test) itself. Since it is these estimates which are arbitrarily trans- 
lated to a mean and standard deviation of 500 and 100 respectively, 
the type of scale resulting from a multiple correlation of zero 
would be identical to the one previously used for the Graduate 
Record Examinations. That is, it would be one where selective 
factors affecting the level and range of general verbal and quanti- 
tative ability (as measured by the Aptitude Test) would essentially 
be disregarded in setting the separate Advanced Test scales, since 
knowledge of that performance does not aid in the estimation 
process. 

It should be pointed out that in the case of six of the Advanced 
Tests the numbers of cases for the subgroups were less than fifty. 
In the case of German this number was only ten. Obviously, then, 
these scales are extremely unreliable. However, since the primary 
effort in setting these scales was to determine the performance 
of a generally representative total standardization group, the 
distribution of cases among the various major fields of study was 
accepted as it was found. To add more cases to individual sub- 
groups and thus to change the proportions in the separate major 
field groups arbitrarily would have meant changing the nature and 
composition of the total standardization group, which, in turn, 
yielded the best estimate of the proportions in the populations. 
At any rate, it was felt that since the unreliable scales involved 
tests that were taken by relatively few examinees, extensive harm 


would not be done. 

In summarizing the characteristics of the new GRE scales, two 
main points can be made. First, the new scale for the Aptitude 
Test incorporates normative data for a group of students which 
is clearly identified and fairly representative of a large portion of 
the test users. Second, the new scales for the Advanced Test are 
adjusted for the differences among the groups in Aptitude Test 
performance. The scales for all tests are therefore based upon 
the performance of a single, over-all standardization, or reference 
group. This type of scale system reduces a major source of possible 
error in interpretation that was present in the old-type scales 
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where each test was separately standardized on a different group 
of students. 

Under the old scale system developed in 1947, an individual’s 
Advanced Test score indicated his standing relative to the group 
of people on whom that particular test was standardized. Since 
the separate test-groups were different (because of self-selective 
factors) the scale referents for the various Advanced Tests neces- 
sarily differed one from another. Under the present scale system, 
an individual’s Advanced Test score indicates his standing rela- 
tive to the estimated performance of the entire standardization 
group. Since this group is constant for all tests, it therefore consti- 
tutes a single common referent for all the Advanced Test scales. 


SUMMARY 


The new scales for the Aptitude and Advanced Tests of the 
Graduate Record Examinations have been developed with the use 
of data collected on two thousand and ninety-five second semester 
seniors in eleven colleges which are generally representative of the 
schools that normally administer the tests to their students. 
Scores on the Verbal and Quantitative parts of the Aptitude Test 
were converted to yield scaled score means of 500 and standard 
deviations of 100. Scores on the Advanced Tests were adjusted to 
reflect differences in Aptitude Test scores among the groups taking 
the separate Advanced Tests. It is considered that this type of 
score scale would lead to fewer errors of interpretation than the 
previous scales, in which raw scores on each of the Advanced Tests 
were converted directly to a scale with a mean of 500 and standard 
deviation of 100. 


EquaTIons USED FOR THE SCALING OF THE 
GRE ApvaNcep TESTS 


v,q = scaled scores on the Verbal and Quantitative parts of 
the Aptitude Test 

x = raw scores on the Advanced Test 

t = entire standardization group 

s = subgroup taking the particular Advanced Test 

M, s = estimated mean and variance 

M, o* = obtained mean and variance 








294 The Journal of Educational Psychology 


b = regression coefficient 
Coq = covariance between Verbal and Quantitative Aptitude 


Test scores 
M., = M,, + biv-¢,(Mo, = M,,) + beg-e, (Mea, = M,,) 
a, = o:, + Reale. ian o:,) + big-», (a9 = o2,) 


+ 2bes-¢, beq-0, (Coa, = Cua.) 
Linear Transformation to Obtain Scaled Scores (y): 
y= Az+bB, 


where 
100 


A= and B= 500 — AM,, 


Oz; 




















THE LEARNING OF SUBJECT MATTER IN 
TEACHER-CENTERED AND GROUP- 
CENTERED CLASSES 


GERARD V. HAIGH! and WARREN SCHMIDT 


The Menninger Clinic and the University of California 


A perennial problem for the teacher is that of evaluating teach- 
ing methods. A contemporary trend in education involves experi- 
menting with shifting control in the classroom from the teacher 
to the students as a group. The many variations in the control 
pattern which have been tried may be loosely classified as teacher- 
centered and as group-centered. One critical question asked is: 
“Which approach results in greater student mastery of the sub- 
ject matter?” Existing studies which bear on this question have 
yielded conflicting answers. Studies by Asch (1), Husband (8) 
and Guetzkow, et al. (6) show small but significant differences 
favoring the teacher-centered approach. A study by Faw (5) shows 
a difference favoring the group-centered approach. Studies by 
Landsman (9), Smith and Johnson (10), Eglash (4) and Wispé 
(11) show no significant differences between these two approaches. 
This conflicting evidence suggests the need for further isolation of 
the pertinent variables. 

One factor confounding the results of the above studies is the 
almighty importance of ‘The Grade” to goal-straining American 
students. If getting a good grade depends on acquisition of knowl- 
edge, then this grade motivation may induce the acquisition of 
knowledge independent of teaching method. In all of the above 
studies indicating no significant difference between teaching meth- 
ods, it was necessary for the students to do well in examinations 
in order to get a good grade. In fact, in all but two, the mark on 
the final examination or the final grade itself was used as the cri- 
terion for the amount of knowledge acquired. The two exceptions 
(9, 10) used achievement tests but also had course examinations. 
We can probably infer positive transfer from studying for the regu- 
lar examinations to performance on the achievement tests. 

The one study suggesting superior results for the group-centered 





1This study was done while the authors were teaching at Springfield 
College, Springfield 9, Massachusetts. 
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type of class (5) also used the course examination as a criterion. 
Since student grades were apparently dependent upon this cri- 
terion, the results involve the same ambiguity as those studies 
reporting no difference. 
Only in the study reported by Asch (1) were student grades in 
the group-centered section not determined by examinations. Stud- 
ents were required to determine their own grades and were told 
that the final examination did not count toward their grade. In 
this study, the teacher-centered section did significantly better 
on a final objective examination. 
These findings suggest that if students in a group-centered 
class are not “required to learn” via the grade-examination system, 
then they do not learn as much information as do students in a 
teacher-centered class. 
However, even if we accept this finding from Asch’s study, it 
does not rule out the possibility that some students may learn more 
in a teacher-centered class while others may learn more in a group 
centered class. The study by Wispé (11) highlights the importance 
of interaction between student personality and teaching method. 
In all the foregoing studies, students were arbitrarily assigned to 
experimental and control groups and the results treated as group 
data. How would consideration of personality differences affect 
their findings? 
} The present study is one more attempt to answer the question 
as to whether teacher-centered classes or group-centered classes 
/ are preferable for the learning of subject matter. It is similar to 
' Asch’s study in avoiding the influence of grade-striving by in- 
|corporating a self-grading system in the group-centered sections. 
It pushes beyond the Asch study into the area of student person- 
ality differences by assigning students to the two types of sections 
on the basis of their stated preference. Basically, this study ad- 
ldresses itself to the following question: When students are per- 
mitted to choose either a teacher-centered class or a group-centered 
class and when the students in the group-centered class are not 
required to submit knowledge to the test of the examination- 
grade system, will there be a difference between these two types 
of classes as to the amount of subject matter learned? 

At the time of this study (1952), Springfield College had a three- 
course sequence in psychology, consisting of general, child, and 
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adolescent psychology, required of all sophomore students. On 
the first day of the second course, students were presented with 
the following outline describing two teaching methods: 


Assumptions Involved in Two Plans for Teaching 
Psychology 2 


Plan A Plan B 
(Teacher-centered) (Group-centered) 


Curriculum 


The instructor knows the facts The students have questions about 
which are important for the stu- the subject. 
dent to learn. It is the job of the class (including 
It is the instructor’s job to get the the instructor) to work together 
students interested in learning in finding answers to these ques- 
these facts. tions. 


Classroom Method 


Communication: Most of the time, Everybody talks with everybody. 
the instructor talks to the stu- 
dents. Sometimes the students 
talk to the instructor. 

Students listen mostly to the in- Students listen to each other as well 


structor. as to the instructor. 

Réle of instructor: Initiates the Moderates group discussion, con- 
questions, assigns readings, pre- tributes information as needed 
sents the course material, evalu- suggests readings when requested, 
ates students on their learning. participates as an active group 

member. 

Réle of student: Learns the course Initiates the questions, contributes 
material as presented by in- his opinion, seeks additional evi- 
structor. Does the readings as as- dence, contributes evidence to 
signed. Gives evidence of under- _ group, helps arrive at conclusions, 
standing on examinations. helps others contribute to group. 

Evaluation: Instructor assumes full Students assume responsibility for 
responsibility for gathering evi- providing evidence. Instructor 
dence and assigning grade. and student share responsibility 


for determining grade. 


After general discussion of these two methods, each student filled 
out a brief questionnaire designed to help him weigh the relative 
merits of each method. At the end of the questionnaire the student 
stated which method he preferred for the course. The class was 
organized so that each student’s preference was met. One instructor 
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taught three teacher-centered sections. Another instructor and 
two graduate assistants? each led a group-centered section. 
Twelve weeks later, on the first day of the third course, students 
were again asked to choose their preferred method, with freedom 
to change if they desired. At the end of this third course, all sec- 
tions were given the Horrocks-Troyer Test (7). The examination 
was cut in half by using every other question in order to ameliorate 
the effect of fatigue on students in the teacher-centered sections 
who had just finished a final examination in the same sitting. All 
students were informed that this test would not affect their course 


grade. 


POPULATION 


The subjects in this study consisted of one hundred and ten 
students who chose one method and followed it through the two 
courses. An additional fifty students were involved in the original 
choosing but do not appear in the study either because they 
changed methods or because they did not immediately follow up 
the second course with the third course. As reported previously 
by Ashmus and Haigh (3), in the original choosing, eighty-one 
students preferred a teacher-centered clas venty-nine pre- 
ferred a group-centered class. Of the students continuing in a class 
of their original choice, there were fifty-five in each group. As re- 
ported previously (3), the groups originally choosing each method 
displayed no significant differences with respect to age, sex, aca- 
demic aptitude, previous academic achievement or major in college. 
It is assumed that this equating persists for the whittled-down 
groups. 

While comparability seems to exist within the two groups with 
respect to general academic achievement, it might be possible 
that they differed significantly with respect to knowledge of psy- 
chology at the outset of the study. To test for this possible biasing 
factor, the groups were compared with respect to the marks which 
the members of each obtained on the mid-term examination in 
Psychology 1.* A resultant T-score of 0.59 shows no significant dif- 

















* We wish to thank Mable Ashmus and Richard Wiseman for serving as 
group leaders. 

* The final grade was not used as a criterion because it was determined 
largely on the basis of term projects which the students were permitted to 
submit in any quantity they preferred. Thus, the grades came to be influ- 
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TaBLE I—MEAN Scores ON OBJECTIVE EXAMINATION OF TEACHER- 
CENTERED CLAss AND Group-CENTERED CLAss 


Teacher-Centered Class | Group-Centered Class 








Mean score on objective exam. 25.6 24.7 
8.D. of distribution 5.89 6.2 











C.R. of the difference t = 0.78. 
With one hundred and eight degrees of freedom, the level of significance 
is between 0.4 and 0.5. 


ference between the experimental and the control group re knowl- 
edge of psychology prior to the experiment. 


RESULTS 


Table I gives the results of this study. 

The difference between these two groups in the learning of sub- 
ject matter is clearly not significant. 

The pattern of results among the six sections was the same as 
that for the experimental and the control groups. There were no 
significant differences between any two sections. 


DISCUSSION 


Of the studies cited in the introduction, this one is directly com- 
parable only with that of Asch in that both involve grade deter- 
mination in the group-centered sections independent of any ex- 
aminations and so avoid this influence upon knowledge-gain. In 
the Asch study, the teacher-centered section did significantly bet- 
ter on the two parts of a final objective test, suggesting more 
knowledge-gain with this type of teaching method.‘ 

The present study suggests that this advantage of the teacher- 
centered method is nullified when students are permitted to choose 
the type of method which they prefer. Probably this choice is a 
reflection of personality factors which also influence the capacity 
of students to respond to these two types of teaching methods. 





enced as much by diligence as by knowledge. Incidentally, the mass of 
paper accruing discouraged the instructors from ever using this system 
again. 

‘ Asch also reports ‘‘supplementary evaluation data indicate that the 
nondirective (group-centered) students gained a greater knowledge of 
diversified subject matter and did more independent reading and thinking 
about psychology than did the control (teacher-centered) subjects.”* 
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(Choice might merely be a reflection of previous experience but 
this seems to have been ruled out in the present study. Although 
among those students who had had no experience previously with 
the group-centered method there was a significant preference for 
the teacher-centered method, among those who had had experience 
with both there was no significant preference for either). (3) Wispé’s 
study (11) indicates that personality variables are associated with 
differences in attitude toward directive and permissive teaching. 
He found that students whom he described via projective tests 
as “personally insecure” had particularly unfavorable attitudes 
toward permissive teaching; those whom he described as “inde- 
pendent” preferred permissive teaching; and those whom he de- 
scribed as “satisfied” reacted favorably to both methods. In a 
corollary study to the present one, Ashmus, Bedrosian and Wise- 
man (2) found the following personality differences between stu- 
dents choosing these two methods: 

(1) Students choosing a group-centered class are more flexible 
in problem-solving as measured by the Einstellung Test (Wise- 
man). 

(2) Students choosing a group-centered class were better able 
to cope with inconsistencies and ambiguities in reproducing stories 
(Bedrosian). 

(3) Students choosing a teacher-centered class were more stereo- 
typed and had less insight in describing their self-picture (Ashmus). 

The differences found in the above studies were small; some of 
them were not statistically significant, but all were consistent. 
They suggest on the one hand the picture of a student who is 
flexible in his thinking, able to cope with inconsistencies and 
ambiguities, understanding and accepting of himself and probably 
able to enjoy and profit from the give and take of group discussion. 
On the other hand they suggest the picture of a student who seeks 
the definite, the concrete, and the ordered, avoiding ambiguity 
and inconsistency, seeing hjmself (and life) in stereotyped ways 
and who is probably able to gain most in satisfaction and knowl- 
edge from a teacher-centered class. It is probably in some such 
vein as this that the results of the present study may best be in- 


terpreted. 


CONCLUSION 


Evidence is presented to show that when students are permitted 
to choose between a teacher-centered class and a group-centered 
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class and when the students in the group-centered class are not 
required to learn subject matter by the examination-grade system, 
there is no significant difference between these two types of classes 
in knowledge of subject matter at the end of the term. 
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A STUDY OF THE FAMILY BACKGROUND 
OF THE GIFTED 
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Of what influence has heredity and environment been in the 
development of the gifted child? Specifically, how does the family 
background of the gifted child differ from that of the child who is 
average in intelligence? Unfortunately, it is not possible to deter- 
mine from such a study as this whether heredity or environment 
played a larger part in the development of the superior intellect 
of the subject. But by means of such a study, factors in the develop- 
ment of the gifted may be revealed. In a follow-up study of a group 
of gifted Negro subjects, Jenkins concluded: 


... desirable as it would be to know which of these factors (heredity or 
environment) has been most potent in the development of our subjects, the 
writer is unable to present any crucial data on the question. The data rela- 
tive to heredity are meager, and to some extent, superficial; and while the 
picture of the cultural background is more complete, even here there are 
intangible factors which elude objective evaluation (1). 


The 456 subjects in this study received an I.Q. of 120 or above 
on the 1917 Form of the Stanford-Binet. These data were taken 
from the records of the Psychological Clinic of the Cleveland 
Board of Education. The range of I.Q. is from 120 to 164, with a 
mean I.Q. of 130.2. The largest number of subjects were in the 
125-129 range (37.3 per cent), while almost sixty-two per cent 
were between 125 and 135. This placed all of the subjects in about 
the upper ten per cent (2) of the population of the United States 
at the time they were tested. A large percentage of the group 
(forty-four per cent) were in the upper one per cent of the popula- 
tion in intellectual ability as measured by this particular test. 

All of the subjects were graduates of the Major Work Program 
of special classes for public school children in Cleveland, Ohio. 
The data for this study were obtained from information reported 
on a five-page printed questionnaire which was distributed to the 
graduates of the program over the last fifteen years. Of those who 
received the questionnaire, a return of seventy-seven per cent was 
received. 
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RACIAL AND RELIGIOUS BACKGROUND 


It is difficult to determine the racial background of a group of 
subjects. The question arises just how far back the subject should 
trace his ancestry. With regard to the ancestry of gifted subjects, 
Hollingworth states: 

So few data have been gathered to show the proportion of gifted children 
in relation to race, that it is perhaps scarcely worth while to discuss the 
topic except to say that we are ignorant of the facts. We have, however, a 


few studies of the proportion of gifted in samplings of the various races 
found at present in the United States (3, pp. 68-69). 


In a study by Witty (4), the “‘racial stock included a preponder- 
ance of English, Scotch, German, and Jewish ancestors.’’ Ninety-six 
per cent of the parents were American-born. These findings are 
similar to those of Terman and Oden: 

The reports on racial origin indicate that, in comparison with the gen- 
eral populations of the cities concerned, there is about a one hundred per 


cent excess of native-born parentage, a probable excess of Scottish parent- 
age and a deficiency of Italian, Portuguese, Mexican, and Negro ancestry 


(5). 

The racial stock of the subjects in the present study is predomi- 
nantly German, nearly half (47.6 per cent) of the subjects reported 
having some degree of German ancestry. The next highest group 
mentioned, twenty-three per cent, was English. The next most 
frequent were: Hungarian, 14.7 per cent; Russian, 14.4 per cent; 
and Polish, 10.2 per cent. Hardly any European country was not at 
least mentioned. 

The fact that the population of Cleveland consists of such a 
diverse foreign element would tend to make the racial background 
of the subjects different from the subjects in both Terman and 
Witty’s studies. According to the 1940 Census (6) of the City of 
Cleveland, the largest foreign-born element, about thirteen per 
cent, was Polish. Czech, Hungarian and Italian each made up 
about twelve per cent of the foreign-born population. German, 
Yugoslavian, English and Russian each represented about seven 
per cent. 

Slightly more than two and one-half per cent of the total sample 
are Negroes. The percentage of Negroes has risen from less than 
one per cent in 1938 to nearly five per cent in 1952. According to 
the census, the per cent of Negroes in Cleveland has risen from 
eight per cent in 1930 to 9.5 per cent in 1940 (6). 
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About 11.3 per cent of the group was Catholic, 46.3 Protestant, 
and 38.8 per cent Jewish. Other groups make up the remaining 
3.8 per cent. As Hollingworth reports of New York City (3), 
children of Catholic parents, many of whom are gifted, are com- 
monly being educated in parochial schools. This explains the rather 
low percentage of Catholic subjects in Major Work classes. The 
Jewish group appears to be represented in far greater numbers than 
its proportional share. This is also true of the gifted in the public 
schools of New York where Hollingworth reports there is ‘“‘a marked 
excess of Jewish parentage (3, p. 70).” 


ECONOMIC BACKGROUND 


An important phase of a study of the gifted which has not re- 
ceived adequate attention is their socio-economic background. 
This is difficult to determine and, when done in retrospect, is 
subject to many errors. The procedure followed in this study was 
to locate the economic tenth of the census tract in which the sub- 
ject had lived while he was in public school (7). This gave an 
indication of the rent and property value of the neighborhood in 
which the gifted subject had been reared. The results of this phase 
of the study are presented in Table I. 

The economic tenth from which the greatest number of subjects 
came was the seventh, while the sixth and seventh economic 
tenths included more than fifty-eight per cent of the subjects. 
This indicates that the background of the majority of the subjects 
in the study may accurately be described as “upper middle-class.” 


TaBLE I—Tue Economic Status or 456 Girrep SUBJECTS 








Economic Tenths Per Cent 
Highest 1.1 
Ninth 7.9 
Eighth 10.3 
Seventh 37.1 
Sixth 21.3 
Fifth 11.0 
Fourth 5.0 
Third 3.5 
Second 2.2 
Lowest 0.7 








ie) 
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ORDER OF BIRTH AND SIZE OF FAMILY 


It has long been a popular belief that the gifted child is an only 
child, or, perhaps, has one sibling. In a study of 253 subjects (8), 
Goddard reported half as being first-born and three-fourths as 
being either first- or second-born. Of the first-born, forty-five 
(about eighteen per cent) were only children. 

Hollingworth reported that the gifted child had few siblings. 
In a study by Cobb and Hollingworth, fifty-seven gifted children 
averaged less than one sibling each (3). With respect to the order 
of birth, they found that more than one-half of their subjects were 
first-born. 

In 1940, Terman reported that ‘‘the parents of the gifted subjects 
had produced. . .an average of 3.09 (children) per family. He states 
that this rate would more than maintain the stock, but ‘it appears 
likely that the subjects themselves will not equal the fertility rate 
of their parents’”’ (4, p. 18). 

In the present study two questions were asked to determine the 
size of the family and the order of birth of the gifted child. About 
21.8 per cent of the subjects had no siblings, while 42.6 per cent 
had only one. Almost twenty per cent had two siblings, and seven 
per cent three. 

About twenty-two per cent of the subjects in this study are only 
children. This is not as large a number as that found by Cobb and 
Hollingworth, although their finding that “more than half were 
first-born” (3, p. 180) is substantiated by the fact that 52.5 per 
cent of the subjects in this study were first-born. About twenty-nine 
per cent are second-born, and only 9.3 third-born. The data indi- 
cate that in this group the gifted child was the first-born in a family 
of two children. 


PARENT OR GUARDIAN OF GIFTED SUBJECTS 


Eighty-seven and a half per cent of the gifted subjects were 
reared by their own parents. The next largest group, 7.2 per cent, 
were reared by only their mothers. Two per cent were reared by 
their own mother and a step-father, and 1.5 per cent by their own 
father and a stepmother. The father or foster parents each reared 
0.9 per cent of the total number of subjects. 

Witty (9), in studying one hundred gifted children in Kansas, 
found that most of their parents were American-born. This was 
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TABLE JI—PERCENTAGE OF PARENTS OF GiFrTEeD Sussects WHo 
Were Born OvrTsipE THE UNITED STATES 





Both parents U.S.-born 51.3 
One parent foreign-born 21.1 
Both parents foreign-born 27.5 





not true of the subjects in this study. Slightly less than fifty per cent 
of the subjects had one or both parents who were foreign-born. 
This is partially due to the large foreign element in the population 
of Cleveland.’ It emphasizes the contribution of the immigrant 
to the mentally superior groups of the country. Table II presents 
these data. 

Even though more rigid government controls have been placed 
on immigration, no trend is noted which would indicate that fewer 
of the subjects have parents who are foreign-born. 


EDUCATION OF PARENTS 


Hollingworth states (3) that the educational level of the parents 
of gifted subjects is far above the average for their generation. 
‘In the majority of the cases where the gifted child has been born 
since 1915, both parents are graduates of high school, and in far 
more cases than in the population at large both parents are college 
graduates (3, p. 180).” Since all of the subjects in the present study 
were born after 1915, it is interesting to compare Hollingworth’s 
statements with the data obtained for this group. 

Of the fathers of the subjects, 38.4 per cent had a grammar 
school education or less; 33.6 per cent had a high school education; 
8.8 per cent trade or business school; and 19.2 per cent had some 
college. Of the mothers of the subjects, 32.5 per cent had a grammar 
school education or less; 42.2 per cent had a high school education; 
12.3 per cent trade or business school; and 13.0 per cent had some 
college. The mothers of the gifted subjects on the average appeared 
to be slightly better educated than the fathers through the high 
school and business school levels. However, there were more 
fathers than mothers who attended college. 


MARITAL STATUS OF PARENTS 


Terman reported (5) that until 1922, 5.2 per cent of the parents 
of his gifted group had been divorced and 1.9 per cent were sepa- 





1 About 20 per cent of the population of Cleveland were foreign-born. 
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rated. By 1940, the percentage of divorced and separated parents 
had risen to 13.9. 

The data in the present study are not exactly comparable to the 
results of Terman’s study. The information obtained in this study 
deals with the marital status of the parents while the subject was 
in public school. It is perhaps comparable to Terman’s 1922 data 
but is definitely not comparable to his 1940 data. 

Eighty-eight per cent of the parents of the subjects were living 
together while the subject was in public school. About 6.3 per cent 
were either divorced or separated. This is only slightly higher than 
the report for Terman’s 1922 group and is certainly lower than 
that of the general population. The remaining five per cent consists 
of cases where one or both of the parents were deceased. 


OCCUPATIONAL LEVEL OF PARENTS OF GIFTED SUBJECTS 


The occupations of the parents were listed according to the U.S. 
census Classification. The Dictionary of Occupational Titles (10) was 
used to classify the occupations into seven distinct groups: pro- 
fessional and managerial; clerical and sales; service; agriculture, 
fishery, forestry, etc.; skilled; semi-skilled; and unskilled. The 
subjects were asked the title and description of the father’s occupa- 
tion. It was possible to classify all but a few of the occupations 
listed. Where descriptions were not given and two classifications 
were possible, the data were omitted. Classifications of the parent’s 
occupation were made for four hundred and thirty-seven subjects. 
Three of the remaining nineteen were on government pensions, 
while the rest gave no response to the question at all. The data are 
presented in Table III. 

Hollingworth reports (3) that more than fifty per cent of the 


TaBLE II]I—OccupaTIonNaL LEVEL oF PARENTS OF GIFTED SUBJECTS 





Per Cent 





Professional and managerial 
Clerical and sales 

Service 

Agriculture, fishery, forestry, etc. 
Skilled 

Semi-skilled 

Unskilled 
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children testing above 140 I.Q. have fathers who are professional 
men or proprietors. The I.Q.’s of the subjects in the present study 
are not this high, which may partly explain why only about forty 
per cent of the parents fall into the professional and managerial 
group. Hollingworth also states (3) that half of the remaining 
fathers are in semi-professional and clerical occupations. This 
corresponds to the clerical and sales group of the U. S. Census 
Bureau, and the data for this group agree with the data in Hol- 
lingworth’s study. 

The fact that over thirty per cent of the parents are in the 
laboring class, and about forty per cent of these are semi-skilled or 
unskilled, is noteworthy. It indicates that while the majority of 
gifted children do come from parents of higher occupational status, 
the laboring class also contributes a sizeable number. 


SUMMARY 


In this study data were presented concerning the composition of 
the group being studied and their family background. 

(1) The range in I.Q. of the four hundred and fifty-six subjects 
was from 120 to 164 with a mean I.Q. of 130.2. Almost sixty-two 
per cent of the group were within the 125-135 range. 

(2) Slightly less than fifty-two per cent of the subjects are 
females; slightly more than forty-eight per cent are males. 

(3) Of the total samples, only 2.6 per cent are Negroes. 

(4) About thirty-nine per cent of the subjects are Jewish. The 
Jewish group is represented in far greater numbers than the size 
of this group in the total population would lead one to expect. 

(5) The economic tenth of the census tract in which the subjects 
lived while in public schools was most frequently the sixth and 
seventh. This would characterize the gifted child as being upper 
middle-class. 

(6) The gifted child appears to be either an only child or first- 
born in a family of two. 

(7) Eighty-seven and one-half per cent of the gifted subjects were 
reared by their own parents. 

(8) Almost fifty per cent of the subjects had one or both parents 
who were foreign-born. These data indicate that the group studied 
is quite unlike other studies of gifted groups. Previously, the gifted 
child was found to have American parentage. The high percentage 
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of foreign-born in Cleveland (approximately twenty per cent) 
partially explains these data. 

(9) The education of the mothers of gifted subjects is slightly 
higher than that of the fathers, even though more of the fathers 


went to college. 
(10) Forty per cent of the parents were in the professional and 
managerial group, 22.5 per cent in the clerical and sales, and thirty 


per cent in the laboring class. 

The subjects in this study come from about average backgrounds 
with respect to occupational level, educational level and marital 
adjustment of their parents. Economically the majority of them 
come from an upper middle-class group. 
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One of the real problems which faces vocational counselors who 
employ the Kuder Preference Record in counseling high school or 
college students is determining the occupational significance of the 
obtained interest profile. Although certain counselors are content 
to utilize the a priori suggestions presented in the manual, others 
have turned to the data on various occupational groups for assist- 
ance (6). In each succeeding revision of the inventory’s manual, 
Kuder has presented additional profiles or norms which are the 
result of various studies. It should be noted, perhaps, that these 
occupational profiles or norms are based upon studies conducted 
by different users of the inventory and are not the result of unified, 
systematic research. 

This study represents an attempt to investigate the use of these 
“occupational profiles’”’ when interpreting the interest profiles of 
a group of college students. 


PROCEDURE 


The Kuder Preference Record, Form CH, was administered to a 
group of white, male students enrolled in the Agricultural and 
Mechanical College of Texas. Two days later the group was given 
the following instructions: “List in order of preference the five 
occupations you would most like to enter after college.” 

The writers hypothesized that students whose listed vocational 
choices appeared to be consistent, i.e., tended to reflect a similar 
pattern of interest, would tend to achieve Kuder interest scores 
which closely resembled the occupational profile or norm for their 
chosen profession. Similarly it was reasoned that students whose 





1Thanks are due to A. E. Denton, R. E. Miller and F. E. McFarland, 
also of the Agricultural and Mechanical College of Texas, for their help in 
gathering the data for this study. 
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stated occupational choices reflected a high degree of inconsistency 
or discrepancy would achieve Kuder scores which less closely 
resembled their chosen vocation. In the light of the findings of 
Strong (6) and the theories of Carter (2) and Bordin (1), the 
hypothesis seemed worthy of study despite the knowledge that 
individual deviations and lack of refined measurement might pre- 
clude verification. 

In order to determine whether the stated occupational choices 
were consistent or not, three counselors were independently asked 
to sort the listings. A high degree of consistency was found and 
only those cases on which there was unanimous agreement were 
used in further study.? Eighty cases deemed homogeneous or 
consistent and forty-five cases felt to demonstrate a lack of con- 
sistency were obtained. The following typical cases may illustrate 
the difference between the two groups. G. E. C., a freshman, aged 
seventeen, enrolled in Basic Engineering, listed his choices as fol- 
lows: (1) Architectural Engineer, (2) Electrical Engineer, (3) 
Petroleum Engineer, (4) Civil Engineer. It is readily apparent 
that the occupational choices of the student cluster around Compu- 
tational, Scientific and Mechanical interests at a professional level. 
In contrast, H. R. H., a nineteen-year-old sophomore majoring in 
Civil Engineering listed his choices as (1) Civil Engineering, (2) 
Farmer, (3) Carpenter, (4) Nuclear Physicist. H. R. H.’s choices 
reflect a wide difference in level of occupation as well as a dis- 
crepency in interest areas. 

After the stated choices had been sorted into the two categories— 
consistent or nonconsistent—each category was re-sorted according 
to the students’ major courses of study. As a result, four groups 
with sufficient numbers for adequate statistical analysis were 
obtained. These groups included Business Administration, Educa- 
tion, Physical Education and Engineering. Du Mas’ coefficient of 
profile similarity (3) was calculated between Kuder’s occupational 
norms and the Kuder profile of each student (except for the 
Physical Education group for which no applicable norm was 
available). By use of the Du Mas technique the degree of similarity 
between the interest profile for each student and the occupational 
norm would be ascertained. Close similarity between the profiles 





2 It should be noted that many students were unable to list five choices 
of occupation so only the first four choices were utilized in the sorting proc- 
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of those students whose stated occupational choices displayed 
consistency and the Kuder norms would lend support to the hy- 
pothesis. 

One difficulty lay in the selection of the appropriate occupational 
norm. Such factors as suitability and sufficient number had to be 
considered. For example: the scale ‘‘All Professional Engineers” 
was employed because the writers’ experience had shown that 
many freshmen and sophomores change their specified engineering 
major after they complete two years of basic engineering. The 
use of this category also allowed the study of a greater number of 
students than did the more refined occupational profiles. Similar 
considerations dictated the use of the other occupational profiles, 
“Office Managers and Chief Clerks” and “All Secondary School 
Teachers.”’ 


RESULTS 


The calculation of coefficients of profile similarity (r,,) between 
individual student profiles and occupational profiles failed to reveal 
differences between students whose vocational choices reflected 
consistent patterns of interest and those which did not. Not only 
was no difference noted between either of the student groups and 
the occupational profile, but when both student groups were com- 
bined for further comparison, the profile coefficients yielded a 
median rps of only 0.08. 

Although the analysis of profile similarity failed to reveal 
significant differences, some distinctions in the interest scores of 
the student groups could be discerned. One of the most readily 
apparent differences was the higher Mechanical and Scientific 
scores achieved by engineering students. This observation led to 
further speculation about the effectiveness of using profile simi- 
larity techniques with the Kuder Preference Record. The Du Mas 
technique provides a method of determining profile similarity by 
analysis of the slope of the various scales which comprise the 
profile. In this study it appeared that at least two of the Kuder 
scales—Musical and Artistic—were nonfunctional in the measure- 
ment of the interests of any of these specific vocational groups. 
These scales, however, affected the coefficients of profile similarity 
as much as some of the more pertinent scales. 

In order to check this observation, an analysis of variance was 
made of the scores of the groups: Engineering, Business Adminis- 
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TABLE I—MEANS AND VARIANCES OF THE GROUPS 
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tration, Education and Physical Education. Table I illustrates 
these results. 

As shown by Table I, neither the Musical nor the Artistic score 
distinguished among the four groups of students. The Literary 
scale distinguished slightly (five per cent l.c.). In order to study 
these relationships further, the means obtained on each Kuder 
scale by each academic group were compared. Significant differ- 
ences among the groups were noted. Table II illustrates the various 
scales which distinguished each academic group. 


DISCUSSION 


Although the original hypothesis regarding the degree of simi- 
larity between students who demonstrated consistency in their 
occupational choices and the occupational profiles failed to gain 
support, certain questions regarding the use of occupational pro- 
files were raised. The occupational profiles have been regarded as 
evidence of the validity of the Kuder Preference Record. In the 
long run, these profiles may prove of much greater value in counsel- 
ing than those based upon a priori consideration. Some counselors 
already employ them in vocational counseling. In so doing they 
may attempt to match, by inspection, a student’s interest profile 
with that of the occupational group. At another time they may be 
content to match the significantly high scales. In both methods, 
the question arises regarding how great a degree of deviation be- 
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Taste II—Kuper Scates DIFFERENTIATING THE GROUPS AND t VALUES 
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t = 2.00, p = 0.05, t = 2.60, p = 0.01. 


tween the student’s profile and the occupational profile should 
exist before a proposed vocation be excluded from consideration. 
Another bothersome question which may arise is whether an 
excessively high interest score on one scale can compensate for a 
score which is lower than the norm. The reverse of this question 
is also equally bothersome. One problem which arises regarding 
the use of these scales is that they are reported in terms of means 
and no indication of their standard deviation is included in the 
Kuder Manual. Despite such inherent weaknesses, a sufficient 
number of vocational counselors feel uneasy when they interpret 
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Kuder scales. This has led to considerable interest in the develop- 
ment of some sort of statistical or quantitative method of com- 
paring an individual to a norm occupational profile. 

This study tends to demonstrate the inapplicability of profile 
correlation techniques for use with the Kuder. It would seem that 
a more productive approach to the problem of profile interpretation 
might lie in the coding of the profiles in a manner similar to that 
used in the MMPI. This procedure has been suggested by Wiener 
(7) and elaborated upon by Frandsen (4). 


SUMMARY AND CONCLUSIONS 


(1) The Kuder Preference Record was administered to a group 
of male college students who also listed their choices of occupation 
in order of preference. 

(2) Three trained counselors independently sorted the stated 
choices into two groups; those which demonstrated a consistent 
pattern of interest and those which revealed an inconsistent pat- 
tern. The groups were next divided according to the student’s 
course of study. 

(3) The Kuder profile of each student was compared with the 
most suitable occupational profile in the Kuder manual. The Du 
Mas coefficient technique for determining profile similarity was 
used for this purpose. No significant differences were observed 
between the occupational profiles and either consistent or incon- 
sistent groups. 

(4) As differences in the Kuder scores of the different academic 
groups were observed, an analysis of variance was calculated. 
These results revealed that only a few scales were important in 
distinguishing each group of majors from the others. 

(5) Students enrolled in Engineering were distinguished from 
those enrolled in the other curricula by significantly higher scores 
on the Mechanical and Scientific scales. This group also attained 
significantly higher scores on the Computational scale than did 
either the Education or Physical Education group. 

(6) Physical Education students were distinguished primarily 
by attaining higher Social Service scores than either the Business 
Administration or Engineering group. The Physical Education 
majors also achieved slightly higher Social Service scores than 
did other Education majors. 

(7) Students enrolled in Business Administration attained 
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higher scores on the Persuasive and Clerical scales than did the 
other three groups. They also scored significantly higher on the 
Computational scale than did either the Physical Education or 
Education group. As a group the business students also tended to 
score higher on the Literary scale, although this trend is not highly 
significant. 

(8) The group which consisted of students majoring in Educa- 
tion was not distinguished by any consistent pattern. As the 
students in this group were preparing to teach a wide range of 
subjects, it seems likely that they represented a more hetero- 
geneous group than did the others. 

(9) These findings indicate that the use of statistical methods 
for determining the coefficient of profile similarity between an 
individual’s interest profile and an occupational profile may re- 
sult in misinterpretation. It is suggested that coding the various 
interest scales in the manner of the MMPI may provide an answer. 
Such a procedure would enable a weighting of those scales which 
are pertinent and the elimination of those which are not perti- 
nent to a given occupation. 


REFERENCES 


1) E. 8. Bordin, ‘‘A Theory of Vocational Interests as a Dynamic Phe- 
nomena,”’ Educational and Psychological Measurement, 3: 49-65, 1943. 

2) H. D. Carter, ‘“The Development of Vocational Attitudes,’’ Journal 
of Consulting Psychology, 4: 185-191, 1940. 

8) F. M. Du Mas, ‘“‘The Coefficient of Profile Similarity,’’ Journal of 
Clinical Psychology, 5: 123-131, 1949. 

4) A. N. Frandsen, ‘‘A Note on Wiener’s Coding of Kuder Preference 
Record Profiles,’? Educational and Psychological Measurement, 12: 137-139, 
1952. 

5) G. F. Kuder, Examiner Manual for the Kuder Preference Record, 
Chicago, Science Research Associates, 1951. 

6) E. K. Strong, Jr., Vocational Interests of Men and Women. Stanford, 
California, Stanford University Press, 1943. 

7) D. N. Wiener, ‘Empirical Occupational Groupings of Kuder Prefer- 
ence Record Profiles,’? Educational and Psychological Measurement, 11: 


273-279, 1951. 

















BOOK REVIEWS 


LEoPpOLD BELLAK. The Thematic Apperception Test and The 
Children’s Apperception Test in Clinical Use. New York: 
Grune and Stratton, 1954, pp. 282. 

This is a book on the TAT and CAT “meant primarily to be of 
practical use to the student and practitioner of clinical psychology 
and psychiatry.” The volume takes up in eleven chapters and an 
appendix the following subjects: theoretical foundations for pro- 
jective testing; clinical use of the TAT; interpretation of the 
TAT; the TAT pictures as stimuli; clinical and other special 
problems; character and defenses in the TAT; use of the TAT in 
psychotherapy; future developments of TAT; the CAT, nature 
and purpose of the test, history and theory; interpretation of the 
CAT; a supplement to the CAT, called CAT-S, its purpose, ad- 
ministration, etc.; publications and work in progress on the CAT; 
tabulations and schemes for CAT and for CAT-S. There is an 
excellent index, pp. 275-282. 

The greatest value of the book probably lies in the detailed 
discussions of clinical uses, interpretations and special problems 
in relation to a large number of cases. This value is found further 
in the fact that CAT is also presented in similar fashion with 
some comparisons between TAT and CAT. 

Many cases are reported, analyses appear in facsimile printed 
forms of the Analysis Sheet, and details appear including the 
descriptive theme, interpretative theme and diagnostic level. 
Clinical notes follow. 

The entire work is the result of thorough preparation and train- 
ing and long experience in one of the best clinical settings. One 
cannot go through the details of this volume without becoming 
well acquainted with much that is being done with the tests. 
These details stand on their own feet. 

It is a question as to whether some of the broad generalizations 
can be accepted. The experimentally oriented psychologist may 
look with some wonder at the statement that ‘“The main efforts 
in American Psychology are directed toward making projective 
methods the tools of nomothetic science,....’’ Whether or not 
they can agree with this, it does not detract from the mass of 
clinical material that is of great value for the student of projective 


testing. 
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This is a valuable contribution in a special field and in the efforts 
at progress in the stream of American psychology. 
A. 8. Epwarps 


The University of Georgia 


LEONAPD Kornserc. A Class for Disturbed Children: A Case 
Study and Its Meaning for Education. New York: Teachers 
College, Columbia University, 1955, pp. 157. 

The work of special classes for children who do not fit into the 
regular school work finds contribution in this study, which is 
advertised as a book for all teachers. It is ‘‘a case study of a class” 
in a residential institution. The data were gathered during a five- 
month period. 

The fifteen children, all boys, had failed in other schools. “I 
was met in my classroom with brooding fear and hate.’’ This was “‘a 
residential school for disturbed children, all away from home, all 
under psychiatric care.’”? The author states that out of his ex- 
perience came “the insight for a basic thing, a truth to renew and 
care for in teaching.”” What was done he believes was a “renewal 
of the oldest form of teaching—teaching by dialogue” (p. 2). 
This was a dialogue of “persons,” not of “words.” 

Chapter 1 is Teaching as Dialogue, and Chapter 2, The School’s 
Community. The major part of the book lies in the details of 
Chapter 3, entitled The Classroom History. The three later chapters 
explain Methodology and Problems, Some Practical Implications, 
and Toward General Principles. 

The details of the classroom history indicate how clarity came in 
the method of teaching; these are the bases for the theory worked 
out in the later chapters. It seems to be a rediscovery of the best 
in teaching that has been known and used by the best teachers of 
many ages. Many readers may discover or rediscover it with the 
author. It may appear to some that this best kind of teaching 
does not need the complexity of theory that it now receives but 
it is heartening to know that it is being rediscovered—perhaps 
that it has not really been lost. 

The report presents what is considered as a good method, worked 
out in actual practice, and given in detail for those who are inter- 
ested in the best kind of teaching. It is well worth the consideration 
of those who wish to think through the problems of teaching and 
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to learn about one of the ways in which a good deal of success has 
been reached. 

It is a pity that so good a book has been marred by the comment 
about how “poor” our schools have been “for our day” (p. 134). 
One is reminded of the common mass criticism which all too fre- 
quently falls upon our schools. This error (of false aggregation, 
according to the logicians) does not affect the main presentation. 
But one who had visited some of our best schools might as rea- 
sonably say, ‘‘How excellent have been our schools in our day.” 
Some of our schools are poor, some are mediocre, but also some 
are excellent. 

A brief bibliography of one page indicates books that are recom- 


mended by the author. There is no index. 
A. 8. EDWARDS 


The University of Georgia 
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